Hippocampal dopamine and serotonin elevations as pharmacodynamic markers for the anticonvulsant efficacy of oxcarbazepine and 10,11-dihydro-10-hydroxycarbamazepine.
We recently showed that dopamine (DA) and serotonin (5-HT) exert anticonvulsant effects against limbic seizures in rats mediated by hippocampal D(2) and 5-HT(1A) receptor stimulation. For exogenously administered monoamines, anticonvulsant activity was only observed following 70--400% and 80--350% increases in baseline levels for dopamine and serotonin, respectively. The aim of the present microdialysis study was to investigate whether oxcarbazepine and its active metabolite, 10,11-dihydro-10-hydroxycarbamazepine (MHD) promote the release of hippocampal monoamines. Initially, concentration-response experiments were performed. Different concentrations of both compounds were perfused into the hippocampus via the microdialysis probe and tested for their effects on extracellular monoamine levels and anticonvulsant properties against pilocarpine-evoked seizures in rats. Anticonvulsant activity was always accompanied by significant increases in dopamine and serotonin levels. The anticonvulsant threshold concentrations for oxcarbazepine (100 microM) and 10,11-dihydro-10-hydroxycarbamazepine (250 microM) were associated with, respectively, 140 and 205% increases in hippocampal dopamine and 288 and 176% increases in serotonin concentrations. Co-perfusion of these anticonvulsant threshold concentrations for both compounds either with a selective D(2) or 5-HT(1A) antagonist abolished all anticonvulsant effects. This study shows that oxcarbazepine and 10,11-dihydro-10-hydroxycarbamazepine exert important monoamine promoting effects that, at least partly, contribute to the anticonvulsant mechanism of action of these compounds. The effects on dopamine and serotonin levels are therefore proposed as pharmacodynamic markers for the anticonvulsant activity of these compounds. These pharmacodynamic markers are here shown to be useful for the selection of anticonvulsant threshold concentrations of oxcarbazepine and 10,11-dihydro-10-hydroxycarbamazepine.